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All of oLir new Stanr^ard liistmraeiits as described in this circular are guaran- 
teed to be accurate, within ^^ of 1" „ and are accompanied by a certificate ot i rot. 
William A. Anthonj'-. 
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No. 1. Standard Laboratory 
Resistance Box and Bridg-e. (De- 

'D of Trof. William A. Anthony.)— 
/4t The ;. al arrangement adopted is 
.m^thai knjwn M t' dial pat* rn resig- 
tance box, but ir * — ^ of a circular 
arrangement of the hrass 1 ' vks tljese 
form stra^^ht lines thus facilitating 
the cleaning of the ruL^er top under 
the hra^s bluvks, which .l- a matter of 
Cv ... ..A. rahle il..L.uUy with the dial pat- 
tern r . ! Other sp. ial fea- 

turt-^ are the arrar.^ I of the pro- 

poll ' . •• that thev can be re- 

y ' >^'f c^ two 1 .^ , and the 
ari;r Miient uf t! -"^tniectioT ~ *" r the 
r. tant-es so that ' ^ne of tlie latter 
can he U-. vl veparat'^'^', or the several 
re^ \tiu - of tme dt^noniination put in 
mult.^.c aio in any wa^. T i.i« i: an im- 
]► aiil feature Mill* a res. auoe box 

in. la. 1 purj ,_; . , as it 

^ared with 

.^t ' d i\ [\\ 

I" rni I ilso oi { im» 

t , ,. [^ an' ^ ^ theiiittel ^ 

iij>lance, taking t ' 
f^^ ' 1' deli ii^.iiati n it JH 
j I .11 a peg at a and 6 c^ .. 
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No. 2. New Post Office Pattern Resistance Box and Bridge. 

No. 3. Portable Resistance Testing Set, including Resistance 
Box, Bridge and Galvanometer. (Design of I'rof. William i\, Anthony.) — 

The arrangHinent of the 
colU will ea-ilv Ije seen 
from the illustration. In 
the bridge the propor* 
tional coils are 1. 10. 100 
on one side, lU. 100, 
1000 Oi) the oiher, and 
thej are so arranged 
that cither arm of the 
briJgr ij be oonn ted 
to i\\v [ stance set, 
and a ratio of 1 to lOOO 
bt^ ohtain»'d hy discon- 
necting tlie brass strip 
shown connected in il- 
lustration, and connect- 
ing the other >trip, 
which forms a hinged 
couii * n with tlie first 
one, with the 14 per 
binding post. Tlu^ gal- 
vanometer n^'^dle is sus- 
pended by a silk fibre, 
and is extremely sensi- 
tive. The coils arc made 
of wire considerably lar- 
ger than is usually n d 
in such resistance sets. 
Sum of resistance in 
the coils is 2000 ohms. 
Total range 0.001. ohms 
to 2 megohms. 




No. 3. Portable ReBistance TeetiDg Set- 
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Side View of No. 3. 
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No. 4. Divided Wire Bridge. (Design of Prof, 

William A- Authoiijr.)^ — Tliis very coniplete apparatus 
serves for making comparison of resistance coils with tlie 
standards while in process of construction. The wire 
used is long enongh to have a resistance of one ohm 
and shows very plainly a diflerence of one hundred 
thousandth of an ohm. On account of its length it is coiUd 
upon a cylinder of hard rubber, shown detached in a 
side and front view, (G and H) Theillus^tration shows a 
plan view of the bridge withoutthecylinder which carries 
the wire. A and B representthe parts wliieh support the 
bearings of the cylinder, and for the purpose of descrip- 
tion it may be con^idernd tliat the wire is stretched fn m 
A to B The further mode of comparing the test wilh 
the standard is known as Carey -Foster's method. The 
standard and test are connected to the places designated 
in the figure as '* standard unit/' and '* resistance to be 





tested," and a balance obtained by lengthening oi* short- 
enin^tlje wire on the rheostat. Then the two resistances 
are exchanged and again balance obtained. The 
resistance of the bridge wire between the two points of 
balancing is the diflerence of tlie resistances compared* 




Side Vie-w of No- 
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M. and N. are any convenient resistances, and remain 
uncbanged during comparison. The coils are inter- 
changed by means of the commutator C. D., which 
consists of a block having in it eight cavities, at the bot- 
tom of which are pieces of copper that have been care- 
fully amalraagated, and on which rest the rods of copper 
sliown in the illustrations. D is a circular block through 
which the copper staples slide freely. On lifting the block D,and turning it a quarter 
of a revolution, it will be seen that the two coils to be compared are interchanged 
with respect to the gaps of the bridge by that one operation. A similiar commuta- 
tion OD the left hand of the figure serves to interchange the two resistances M. and 
N. if it is desired to do so for any purpose. The cylinder on which tlie bridge wire is 
wound is four inches in diameter and the wire itself makes fifty-two turns. It is 
adjusted by means of a shunt inside of the cylinder, so that fifty turns of it hav« 
a resistance of exactly one ohm. It is also arranged that by means of another 
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sliunt the resistance of fifty turns may be made one tenth of an ohm. The fiftj 
turiii are divided into 10,000 equal parts by the divided circles attached to the cyl- 
inder, and each one of those parts is very nearly a millimetre. This instrument 
can also be used for the measurement of very small resistance, by Sir William 
Thomsou's melhod, in which the resistance to be measured is compared directly 
with a certain lengtli of the bridge wire by a method in which all contacts are left 
entirely out of account. 






Nos. 5 and 6, Front View. 
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Nos. 5 and 6, Side View. 
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<^^^ f ^* . Standard Tangent Galvanometer for Measur- 

ing Current or Potential. (Design of Prof. William A. Anthony.)-The 
galvanometers are constructed on the Helmholtz plan, and are so arranged that 
tlie measurement for determining the constants can be very accurately made. 
The winding of the galvanometer consists of four coils which may be coupled up 
in any way by means of the little switch board, shown at one side of the instru 
ment The needle is suspended by a silk fil.re, which is made of very consider- 
able ]ength,_ m order that the effect of torsion might be reduced to a minimum. 
The needle is suspended in a cavity in the copper block A, the effect of which is to 
make it very nearly dead beat. The deflections are read by scale and telescope. 
By mtroducmg various resistances in the circuit of the tangent galvanometer it 
becomes a voltmeter for measuring potentials from fractions of a volt to 2500 volts. 

Mo. I. Standard Laboratory Resistance Box and Bridge. 
Price on application 

No. 2 New Post-Office Pattern Resistance Box and Bridge 
Price on application. 
No 



No 



Portable Testing Resistance Set. 



Standard Current Tangent Galvanometer. 



Price on application. 
Price on application. 

Price on 



on 



3- 

4- Divided Wire Bridge, 
No. 5. 

application. 

No. 6. Standard Potential Tangent Galvanometer, Price 
application 

All the resistance coils in the above described instruments are adjusted to not 
less than J^ of 1 per cent, accuracy, If desired the adjustment of tile coils may 
be carried to the utmost attainable accuracy which however, would increase the 
cost of the instruments in proportion to the tinie spent on such additional adjust- 
ments. Thus we think we will be competent to furnish standard instruments 
equal in accuracy to any other made at home or abroad. 



Important Notice. 

We are now entering quite largely into the maiuifacture of 

Electrical Test Instruments, having arranged for the sole right of 

manufacturing the instruments designed by Prof. W. A. Anthony, 

as well as having gotten out a number of' valuable designs of our 

own. The finer instruments, such as Resistance Coils, etc., will all 

be tested by Prof. Anthony, and a certificate, signed by him, furnished 
as to their accuracy. 

The high reputation of this well known electrician, combined 
with our excellence of manufacture, are guarantees of the quality 
and accuracy of the instruments we propose to furnish. 



Latimer Clark Standard Cells. 

Since the classical experiments of Lord Railei;ih's, a good many attempts have 
been made to construct a portable form of the Latimer Clark Standard Cell. Aided by 
the advice of eminent scientists, and by our own practical experience in the matter, 
we are prepared to furnish a standard of Electromotive Force equal to 1.435 Volt 
at 15° C, in a very convenient form. There can be no injury to this new cell from 
transportation since the mechanical details of effective sealing are perfect, and the 
amount of mercury used is made a mininum. The cell will not dry out and keep 
a constant E. M. F. for years, if not short circuited- To prevent the latter, a high 
resistance can be furnished with the cell. 

Price of each Cell in brass case, .... $10.00 

Set of three Cells, .._.., 25. UO 
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The Howell Voltmeter. 

The Howell Voltmeter is a Portable, high resistance potentiometer having twr 
Latimer Clark cells as standards of comparison. These cells are herm-'tically 
scaled and ai-e enclosed within the instrument, concealed from view. Each o1 
these cells is a check upon the other, and their perfect agreement in ires the 
accuracy of tlie instrument. 

Tlie e /Us are guaranteed to \rM one year if used properly. We will replace 
free of charge any celt that fails within one year, if printed directions are followed. 

The scale of this voltmeter may be verified by anyone, at any time, by a 
Wheatstone's bridge, and the known E. M. F. of a Latimer Clark cell which is 
1.435 at 15- C. 

This Voltmeter requires very little skill in using, and may be left in circuit 
any length of time, always giving correct readings. 

T1 instrument will l>e found extremely convenient for inspectors of electri 
iiglit plants, since it comliines with its compactness a very high degree of accuracy. 

These voltmeters are made for any pressures from 1^ volts up to 1,500 volts 
the one most in df^mnnrl reads from 40 to 160 volts. Voltmeters of any otl)er ca- 
fiacity made as ordered. 

Price for pressures below 250 volts, $60. A smaller size, made to be carried 

in the liip-pocket, $75. 
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